Objective: To observe the role of computed tomographic (CT) scan and ultrasonography (USG) examination to evaluate the causes of biliary obstruction.
INTRODUCTION
The role of imaging in patients with suspected bile duct obstruction is not only to confirm the presence of biliary obstruction, but also to determine the level and cause of obstruction and the extent or stage of the disease process. 1, 2 Detailed information for diagnosis of biliary obstruction is usually obtained by the combined use of ultrasonography (USG), computed tomography (CT), endoscopic retrograde cholangiopancreatography (ERCP) and percutaneous transhepatic cholangiography (PTC). There have been added magnetic resonance cholangiopancreatography (MRCP) and cholangio computed tomography (CCT).
USG is 95% accurate to detect dilated and nondilated bile ducts, if the serum bilirubin exceeds 170 µmol/l (10 mg/dl). 3 False negatives are seen if the obstruction is of short duration or intermittent. Diagnostic procedures using ultrasound are painless, harmless, relatively inexpensive, available and there is no ionizing radiation. But it has some limitations in the diagnosis of some of the causes of biliary obstruction. The larger main right and left hepatic ducts can be identified in USG as tubular structures running anterior and parallel to the right and left branches of the portal vein, and measures up to 2 mm in diameter in the nondilated system. 4 The diameter of the normal common duct at the porta hepatis should be less than 5 mm, 5 increasing slightly (less than 6 mm) as the duct runs caudally in the free edge of the lesser omentum and within the head of the pancreas. 6 CT is another imaging modality to evaluate obstructive jaundice. The overall accuracy of CT for diagnosing biliary obstruction has been reported at 85 to 97%, 7 sensitivity 96% and specificity 91%. 8 Diagnosis of extrahepatic bile duct dilatation is based on the caliber of the common hepatic duct (CHD) and common bile duct (CBD). On CT, a CBD with diameter less than or equal to 7 mm should be considered normal, between 7 and 10 mm equivocal and greater than 10 mm dilated. 8 Determination of the etiology of the obstruction requires detailed evaluation of the appearance of the transition zone. In Bangladesh, biliary obstruction is one of the common clinical entity. USG and CT scan are two important diagnostic tools available in our country to evaluate biliary tree. Study was designed to demonstrate the role of CT and USG in the evaluation of biliary obstruction and its cause in the prospective of our country. mass, tenderness, condition of surrounding structures and lymph node involvement by concerned physician. Then they were routinely investigated using appropriate hematological and biochemical parameters to come to the clinical diagnosis. Finally, 57 patients were included in the study. Prior to the commencement of this study, the research protocol was approved by the ethical review committee of BIRDEM. The objectives of the study along with its procedure, risks and benefits of this study were explained to the patients and then informed consent was taken. Data were collected in predesigned structured data collection sheets (proforma).
MATERIALS AND METHODS

This
Positioning of the Patients and Probe Orientation
An initial survey of the biliary tree and gallbladder with the patient in supine position and also in left lateral decubitus was done.
During scanning, the size of intrahepatic biliary tree, extrahepatic biliary tree, main pancreatic duct and gallbladder, lumen of the gallbladder and common bile duct, pancreas, all were searched for presence of any mass lesion, calculus or any other pathology. Periampullary region was tried to be assessed. Lymphadenopathy, ascites, ascaris, etc were also tried to find out. The postoperative resected tissues were examined histopathologically in the respective histopathology department and then collected reports were correlated with USG and CT scan findings. In respective cases ERCP reports were collected and also correlated with USG and CT scan findings.
STATISTICAL ANALYSIS
Statistical analysis was done by computer software devised as the statistical package for social science (SPSS ver 16.0). The results were presented in tables and diagrams. The sensitivity, accuracy, positive predictive values and negative predictive values of ultrasonogram and CT in diagnosis of cause of biliary obstruction were calculated out. A p-value <0.05 was considered as significant.
RESULTS
The highest incidence of biliary obstruction was found in the age group between 40 and 49 years and the mean (±SE) age of the patients was 48.4 ± 1.6 years with range from 23 to 72 years. Female patients were 28 (49.1%) and male were 29 (50.9%). The representative feature of CT and USG has been shown in Figures 1 and 2 , respectively. The levels of serum bilirubin (1.8-27 mg/dl) and serum alkaline phosphatase (168-1,795 U/l) were high in all patients. The relative ratios of patients according to clinical features have been cited in Figure 3 .
As shown in Table 1 , USG and CT could not detect cause of biliary obstruction in 18 (31.6%) and 2 (3.5%) cases respectively.
The utility of CT and USG to diagnose biliary obstruction have been shown in Table 2 .
Overall, USG could detect cause of biliary obstruction in 39 (68.4%) cases and could not detect cause of biliary obstruction in 18 (31.6%) cases. CT scan could detect causes of biliary obstruction in 55 (96.5%) cases. Only 2 (3.5%) cases were not detected at CT scan. The difference in results was statistically significant (p < 0.001).
In USG for identification of cause of biliary obstruction out of the 57 cases, true positive 39 and no false positive, 18 false negative and no true negative cases were there. Similarly, CT scan found true positive 55 and no false positive, 2 false negative and no true negative case ( Table 3) . Sensitivities of USG and CT scan in this aspect were 68.4 and 96.5% respectively. Accuracy of these investigations were also 68.4 and 96.5% respectively. PPV of both of these examinations were 100%, whereas NPV of USG and CT scan were also similar, which was 0%.
The present study findings indicate that both USG and CT scan are ideal, noninvasive, safe imaging modalities for diagnosis of biliary dilatation. However, CT scan is far superior in detecting the cause of biliary obstruction.
DISCUSSION
The imaging appearance of different causes of obstructive jaundice in USG and CT scan and comparison of the accuracy of USG and CT scan in diagnosing the causes of biliary obstruction have not yet been evaluated in our country.
In previous study, the mean age of presentation of biliary obstruction was 48.14 ± 12.55 years and ranged from 15 to 72 years. Most of the patients were in the 5th decade of life, which closely agree with the present study. 9 The maximum number that is 25 (43.9%) cases were found in the age group of 40 to 49 years.
As regarding sex incidence of biliray obstruction, no significant difference was found in the occurrence of 
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obstructive jaundice among the different sexes. 9, 10 Though in the present study, the male population was slightly more, it may be attributed to the fact that females in our country have less access to treatment facilities. Biliary colic, jaundice, itching, abdominal lump, fever, vomiting, anorexia and weight loss are common symptoms in biliary obstruction. 9, 10 Serum bilirubin and alkaline phosphatase were higher in 100% of the subjects. In earlier study, all the patients had serum bilirubin level above 3 mg/dl and mean serum bilirubin level was 8 mg/dl. 11 In obstructive jaundice, serum alkaline phosphatase is usually more than three times of the upper limit of normal (40-125 U/l). 12 In this series, the mean serum alkaline phosphates level was well above three times that of the normal value. In this study, the sensitivity, specificity, accuracy, positive predictive value (PPV) and negative predictive value (NPV) of USG in evaluation of choledocholithiasis were 62.5, 100, 94.7, 100 and 94.2% respectively, whereas the sensitivity, specificity, accuracy, PPV and NPV of CT scan in diagnosing choledocholithiasis were 75, 100, 96.5, 100 and 96.1% respectively. USG missed some cases of CBD calculi, as there was inadequate visualization of the entire CBD due to bowel gas and obesity. In a study, USG correctly defined the cause of biliary obstruction in 71% of the patients with ductal stone. 13 Another study showed the sensitivity and accuracy of USG to detect choledocholithiasis 18 and 19% respectively, whereas sensitivity and accuracy of CT ware 87 and 84% respectively.
14 Sonography was limited in its ability to image calculi in the distal CBD. Previous study 15 indicated that sensitivity of sonogrpahy in the detection of CBD stones was rather poor, with only 22% cases interpreted as positive. Perhaps a calculus requires a significant amount of surrounding bile for sonographic contrast in order to be visualized as separate from the duct wall and periductal soft tissue. 15 Reflection and refraction of the sound beam by curved walls of the duct also may contribute to the poor sensitivity. The common duct may be outside the optimal focal zone of the higher frequency transducers needed to image small calculi. In this study, sensitivity, specificity, accuracy, PPV and NPV of USG were 80.0, 97.6, 93, 92.3 and 93.2% respectively in evaluation of Ca pancreas, which were 93.3, 97.6, 96.5, 93.3 and 97.6% respectively in CT scan. In earlier study, USG was 97% sensitive with 100% PPV, 16 accuracy of USG was 80.0% and that of CT scan was 93% 17 in diagnosing pancreatic carcinoma. Their results are near similar to the present study. More than one-third (35.1%) patients of the present study group were ultimately diagnosed with a gallbladder mass. USG detected 21 (36.6%) and CT 20 (35.1%) patients having a gallbladder mass. The sensitivity in the present study as regarding the validity of USG as a diagnostic modality in the evaluation of gallbladder mass was 95%. This value is near to the finding of Khalili and Wilson (2005) 18 where sensitivity of USG was 94%. Yeh (1979) 19 observed the accuracy of USG in the diagnosis of gallbladder carcinomas to be 84.6%. The present study showed higher accuracy which was 93%. In the present study specificity, PPV and NPV of USG in the diagnosis of gallbladder mass were 94.6, 90.5 and 97.2% respectively. Regarding validity of CT as a diagnostic modality in the evaluation of gallbladder mass in the present study, the sensitivity, specificity, accuracy, positive and negative predictive value were all 100%. Ghafoor 22 found sensitivity 80% and accuracy 86% in detecting gallbladder mass. Probably CT scan machines used in the present study (dual slice sub-second scan) increased the detection rate of gallbladder masses. The sensitivity, specificity, accuracy, PPV and NPV of CT scan in diagnosing periampullery carcinoma were each 100%. Upadhyaya et al (2006) 9 also observed that all cases of periampullary carcinoma were detected by CT scan in their study. Lindsell (1990) 23 similarly observed in his study that USG could not detect any one of the three cases of periampullary carcinoma. The mass is often obscured by gas within the duodenum and could be seen on USG only if very large. In this study, USG could detect overall causes of biliary obstruction in 68.4% whereas CT scan detect 96.5% (p < 0.001). The accuracy of USG was 68.4% and that of CT scan 96.5% in detecting the cause of obstructive jaundice. Earlier study showed that CT scan had 85.71% accuracy and USG 77% accuracy for assessing the cause of biliary obstruction. According to them MRCP had the highest accuracy (87.5%). 9 In earlier studies, the accuracy of USG and CT scan in detecting the cause of biliary obstruction was much lower. Previous study showed that accuracy of the CT scan was 70% and that of USG was only 38%. 1 However in 1981, a study 2 showed 94% accuracy of CT in detecting the cause of biliary obstruction. In 1979, a study 23 showed that a full diagnosis of the cause of jaundice was achieved in 58% of patients. In another study, 24 it was found that the cause of biliary obstruction was correctly predicted in 23% of patients. A study 25 found that the cause of biliary obstruction was correctly indicated by USG in 88% and by CT scan in 63% cases. These findings contradict those of other available studies.May be due to the advancement of technology, CT scan has gained more accuracy. In a study in 1993, 26 only 55% accuracy of USG in detecting the cause of biliary obstruction was found. In the present study, the sensitivity and PPV of USG in detecting cause of biliary obstruction has been found to be 68.4 and 100% respectively and that of CT scan as 96.5 and 100% respectively. The NPV is 0% in both examinations.
From the results of the present findings as well as findings obtained by a number of investigators, it is conceivable that both USG and CT scan are ideal and accurate diagnostic imaging modalities to detect biliary tree dilatation. However, CT scan is of greater value in detecting the cause of biliary obstruction and in evaluating the extent and involvement of surrounding structures, thus enabling planning of further management of the patients.
USG and CT are invaluable for evaluating patients with obstruction of the biliary tree. CT scan is superior to USG in detecting the cause of biliary obstruction. CT scan is rapidly emerging as the preferred technique of choice for hepatobiliary imaging. An important reason is that, whereas USG is a targeted examination, CT scan offers a more comprehensive analysis of the liver and extrahepatic abdomen and pelvis, thus providing detailed information about the extent of a lesion. Another advantage of CT scanning is that it is much less dependent on the operator's skill. With technical advances, the time required for a CT examination continues to decrease, whereas it is hard to reduce the time needed for an ultrasound examination.
